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V - A #J S T #-5-* i: A ? 7 r 1 10*" h mm £ tt & $&&flF-^fi * ffl v> X ttft'* ? * - 

[0 0 9 5] 

•7 v-A|f^-fi:#Ji9^T^Sllin±> WK«II«l^«11236»e>«3l&$^*flHt«0«lW#o 
ffiMKWJ«7 9 ^HQ_flg, ^^^MK-fk-7 l^-A^R_HQ_numi3 itmD ftUK'fb^ V- 
A #-tR_HQ_f rame_num ^T7l^-A fS^**] 0 S T £ fr 3 o 
[0 0 9 6] 
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OPfi-eJ S *L*C * 7 1/ - A ^2* LTffl 19 m X h tiZ&tt, Np£ G O P 1*1 

x t tm^it 2 fix ^ & v^p m ? f- * xi , x P £ Mm^n^rit Ltz&\z?-?-wmm 

[0 0 9 8 ] 

m 1 0 itmmm nz&vz? v-a^ih 0 ^T^mini^i*^*^^ a -^^- 

[0 0 9 9 ] 

7. t- y 7S301T ii % IS« IJ«^gll2^ « $ tL4 SSS 7 9 ^rt** > 7 £#IJ 
7e1"£o ]«®SC7 7 7-^*7T*tU£7:f y 7S302, ^-7"C*tt{f^7-5'7S307«:^tr-r 

[0 10 0] 

TsT-v 7S302-C li „ 4-^ h W^tt S7k-Afl tf^-f-^ 5&»5#» * ¥0 Si" & o ff^Ht 
^7U-AA«I tf^-^^T^tLif^x-y 7S303, * o TfclttU**^ y 7*S304*^i" 

[0101] 

*r * 7*s303Tt^ i tf^^fcfcM-sfl^ifcsS: (19) i^ot 

ftltU 7V-A^«*H3S"r«r«-T-tSo 

Ti = R / (l+NpXXp/Xi)+additional_Ti (1 9) 

additional_Ti = residul_bitl XXi/Xgop2 (2 0) 

residu_bitl = (margin_ratioXRX (Np— R_HQ_num) XXp)/(KpXXgopl) (2 1) 

Xgopl = Xi+NpXXp/Kp (2 2) 

Xgop2 = Xi+R_HQ_numXXp/Kp (23) 

££Tmargin_ratioJ± 1 &T<D%tX 
[0 10 2] 

«&#Ti^£, additional_TiOtfy Is- A^m*) MX bti&<DX^ - 

I 0 1 0 3 1 

7°S304"C(i> ^frbW^k-t ? ^-^<D7 V- A#^coding_f rame_num#N 
m RMW&m 12 §tL^^^Sf7V-A #-^-R_HQ_f rame_num t H*B 1" * * * 

# IJ Jfe-T * o H JIB -T tt 7 r- y 7S305, -e ? & »t ti if 7 f v 7S306 S^tSo 
[0 10 4] 

Xr7 7S305-Cii. ^^ffW^P^^^^W^fft?:^ (2 4) i:iot 
ff-JtU 7V-A^fi*iJ!9S-C«r^Ti-^o 

Tp = R/Np+additional_Tp (2 4) 

additional_Tp = (marg i n_r at i o X R X (Np — R_HQ_num) ) / (Np X R_HQ_num) (2 5) 

f£*tt* i •) *> ^ additional_TpCO If ? h SbFClO 7 V - A ^fij ST ftZ> <DX\ £ 
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[0 10 5] 

*T-y^S306T?{i, ^ (2 6) ^ioT^^^t^bi-^Ptf^^-v^ti-S^** 

Tp = (l-margin_ratio) XR / Np (2 6) 

margin_rat io<D&12 ft £ O 7 V - A K^t & »J «9 itffiWt Sfc^^«7V 

[0 10 6] 

*Jft7V-A#I tr^f-^-CJbtLlf^-ry 75307, **)-?%l,ftUiXT7"fS3M*mfa't 
[0 10 7] 

7S308t?ti, ^frbW^ikir&l^P^-v^lr&ft^mZjZ: (2 7) 

Ti = R / (1+NpXXp/Xi) (2 7) 

7S309-eti, 4^<b#^fci-*Ptf*^*fctti"*#***^ (2 8) tcio-r 

Tp = R / Np (28) 

[0 10 8] 
10 10 9] 

*7-y 7S401-C&4. jf@?)7^n7ny^ffffl:i:^t, W7 7t<0^s 
£t£?^^-f 7*BUfc=S; (2 9) £ «£ oTtf^i-^o 

di.p(j) = di,p(0)+B(j-l)-Ti,pX(j-l)/MBcount (2 9) 

di.pCOtt-E^l^y 7r©«JJDl***, B(j)li7V-A<?)»? 3 jfS0^7n7D77 
iT^Wft, MBcounH±7 V-Ai*|tf>v^u7n y *<z>&-e<fc£o 
[0 110] 

-g. -7 ^ _ A i^^b^TBt. tf ^ f - f 9 4 ~?%<D$>M.^ V 7 r W £^"*di , p (MBcount 
[0111] 

7S402TN4. jf n7n ^ C^t^f T fUf 7 7"t^ X=^^ (30 



Qstep = Qi,pXdi,p(j)X31/(10Xr) (3 0) 
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Qi,p = Xi,p/Ti,p (3 1) 

tf^^i.plifc**:** 5* (3 1) Ott«J:0*Wlft7V- 

JPU ffi* $ f ^ X > 'J - A « 7 V - A ©^ii 1 !^^ ^ - ^ tt> 

9^-*T?ifcl?> ^ (32) -C#x.5>tL*o 
r = 2Xbitrate/frame_rate (3 2) 

£i3. ^ft<DWtbmzm&rty7T<D®M£tt&iM0)ltt (3 3) , (3 4) T? 

di(0) = 10Xr/31 (3 3) 

dp(0)' = KpX di(0) (3 4) 

r-7>i:Mt^o ft^fb:r-7;W^ f&i-fcJFHfc*^ v ~f*r4 XQstep«^EL& 

[0 113] 
2 ] 

[0 1 14] 
[0 115] 

llifc«2©#«W\ ^jt#fli^#^^inx.Tilj®ftW^eii3^«xS-^-e$)^o i 
OTB!KIW««illl2*KW , t*o 

tt®i«r4gll3li. A7J 7 1 / -Aa*7 7t 1131 fc lb § |feffiS«1132fc £ o T#J& $ *l 
& 0 H13I4, ttH»*fM113©»jaBlt**«o 

[0 12 0] _ 

K$W^Sii2^«i- * o 

[0121] 

»H#^l1tll3*#«-t4#XiI 7V-A;^7 7 1131 fctt£**itt§g1tll32* Elf? 

miiE# 2004-3091522 



mm 2003-430577 



^-v: 14/ 



[0122] 

xtsy v-AAy 7Tll31ti, V-AN#t£^i%*U #7 V-A^#)d 

-Wfc LTMPEGT?ffiv>e>tLSGQPMBI4ir* , *x.?>*tSo 

[0123] . 

®{l^^m^«1132i±, V-A^y 7Tll31H»«$*Lfe7 V—A**^ #7V- 

[0 1 2 4] 

mi 4 ^#HSLT«j^^m^ffiii32^s!)#^m0^-r^o 01 4f±, *^tt^jis^^»ta 

»^^m^«ll32(7)|*^^^1-vn-^^-h^^^>5fcf%^L/i^7V-A^^ : fL-ca 

1 0 1 2 5 1 * 

[0 12 6] 

Xf-; 7S502-C fi. 7V-A«t^7-n^tf)7 i n^l^ ftfUMVX, 
MVY t 7* u v ? M5Mt$RD * £kT <D$m i:io TftJ£1" * o 
[0 12 7] 

cur#B<£>7 V-A<7)MtUx,y)^<75®««F(cur ) x, yK curilr <Djrj m 

Ukta/a^*B(cur, niJ ., 
k). B(cur, k) C07£±7^ <75 7 V- (bx(cur, k) , by (cur, k) ) £T&o 

[0 12 8] 

cur# 7V-A©7*n>^B (cur, k) Ocur-ref # 7V-A (ref *fc®*) «7n^ 
»£'lffRMVX(cur, 

k, ref),MVY(cur, k, ref) fc^5H» 3fD(cur, k, ref)ti> 5$; (35) Odiff (ref ,mvx, mvy) £ 
t~ "t" ■?> mvx, 

mvyfc, -?-<Z)*/J>fcdiff(ref, MVX (cur, k, ref) ,MVY(cur, k, ref) ) K X o T-^-x. <b *l£ 



diff(ref,mvx,mvy) ''""^ abs (cur _ pixel (i, j) - ref _ pixel (ref, i + mvx, j + mvy)) (35) 

;=o, y=o 



curj>ixel(i, j) = F(cur, bx(cur, k) + i, by(cur, k)+j) (3 6) 

ref _pixel(ref, i, j) = F(cur-ref, bx(cur, k) + i, by(cur, k +j) (3 7) 

MVY b7*u y ? Mftmmfr fflfft t7l/-A PtlT i" £ o 

[0 12 9] _ 

y ]s-Aft<D7*u v ^<^m^block_numt-r^ fc, i#|7V-A^i-jf @ 7 V- Ate 
W^a^V-Alti^tlflimjCO^i^V-A^^IRFDjCOtt^ ^(38), (39) tc i o 
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block num-\ . .... , >. 

FMVjif) = 2l(abs(MVX(i 9 nj)+ MVY(i 9 nj))) (38) 



bloc k nu m-\ 

FDj(i)= %D(i,n,j) (39) 

«=0 



9 &±.(D$m*&Xt> 7 (l^i^N-1) i3 J: 7 V- A ref (l^ref ^MAX_RE 

Mfljlpi S11214 , M«fl^«H21 «KfW * * > * 1122K J: o T« £ ttS 0 

iiiml'istt^iiiSftiJW^Siizfc^i&^i fci3tt*MKffl»3S«ii2©iiw±, B 
Sf¥iJ^§IKll2l<Z)iM^<7)<^T& & o 
[0133] 

iot, Jji,TT(±^Ifl K*$ »t &M5I¥<J^gii2i^iM1^^fcM1~& o 

[0 13 6] 

* r * "7°S601"C tt , <7)#PI 7V-Aj(:ov>-CS; (40) £J3v>t:7V-A 

IFCj(i) = FDj(i) + a XFMVj(i) (40) 

^S602T-{i. ^/J^V-AW^* b (MIN_IFC(i), 1£ i^N-1) «(41) *JB V>T 
(i)£**6£o ii-C\ MAX_EEF(iffMt7V-A^;vf7V-AfI-e#Mt^ 
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MIN_IFC(i)= m in {lFCj(ij\ (41) 

arg\<j<MAX _REF 



XT- y 7°S603-e{i. f^TW7l/-A CBEST_REF ( i ) (1^ isSN-l) mfr*Wfc? & o 
^T0 7V-A<7)BESTJREFU)rtnT~&*U£> HI 7^§*L*$n<, NttO»JfEf|i: 
v - > f- 1 > y ^ 7 5r>a4 £0»H*fi<J$:lIffetf>S£ttrt t fc v^jfiRLfc v - f -C* & ^ 
3D $ *L & o iot, -T^X <7>BEST_REF ( i ) T * *L if X T" ? 7°S604~-. 0 X 4 It it « 

[0137] 

yS604^(i, HJKtM^«H2t±, f^T0 7 V-A(7)MIN_IFC(i) (==IFCl(i))^ 
p, n 7 v _ A hq 3 x h AVERAGE_IFC, 

JiRIFC _L0WER_LIMITi3 £&y U-Ato* X > TPHIFC _UPPER_LIMIT «r 
5£ (42) - (44) i:ioT ftit tS. -Cmarg i n_rat i o it l&T <OHL X & & o 

AVERAGE _IFC= ^MIN JFC(i)/(N -1) (42) 

IFC_UPPER_LIMIT = ( 1 +marg i n_rat i o) X AVERAGE_IFC (4 3) 

IFC_LOWER_LIMIT = (l-margin_ratio) XAVERAGE_IFC (4 4) 

7\'7~ v "7°S605 X \i. , -T^T<D-7V-A(DMIN_IFC (i) (l^i^N-l)^ IFC_L0WER_LIMI 
TfclFC 

JJFPERJL,IMIT<£>t£B £JR£ 9TV>i & o 

[0 13 8] 

N-l3fefc-T^-COlH«7 V-A<7)MIN_ IFC (i)**hBBlBfflfcJfc£ o TV^ <DX&tll£, M 
[0 13 9] 

tot LT^M^fTt^o 
[0 14 0] 

X t y 7°S606-t? tt, G0P*4VMJV->Ci: Kf£5&?" & WdzH&ffltit "7 V - A RJJ HB * 

[0141] 

xMW 0 

[0 14 2] _ 

IFC_UPPER_LIMIT*®^^V>«L/i7 V-A<Dm^rs_frame OBJJWtt 1 ) , EfltfcffiH 

-A<D#^£iCM^±2) t U HI 9t#IL*C, iS!BK / fb7_V-A^HQ_num(M'fit0 
) klSWSffi? lx-A#-^-HQ_frame_num[N-l]^ft»^"-i*^#!l*7Pl-o 
[0143] 
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[0144] 

yS701T'}i, IFCs_frame+l(i)^\ IFC_UPPER_LIMIT J: «9 % 7C§ V^JfOfei" & e jz 
£ frtiWT * r ? 7°S702, * 9 "CfcltJUf* T v yS703**tr-t So 
[0 14 5] 

XT"? •7°S702-T?fi, 5ft (4 5) i:J: OOTUMfc? V-A#-^£^i6, prev_fnunu HQ_nu 
miiitfs.frame*:* (4 6) frh (4 8) CiotliU *x y 7°S706 £ *trf £ o 

HQ_f rame_num [hp_num] = prev_fnum + s_f (45) 

prev_fnum = HQ_frame_num [hp_num] (46) 

HQ_fnum = HQ_f num+1 (47) 



s_f rame =1 (48) 

TsT-y 7°S703^ii, s_frame**SS-l^Lv»*SriRl56b. * Lv> «£ ? "C* tUf * x y 7 s 
S704£H?r?-So &lt*U;f;*T-y? , S7()5**fr*"*o 
[0146] 

Xr'; '7 9 S704"C{±^ s_f rame=SS LtS (4 5) i ^Ifift7l/-Aff pr 
ev_fnunu HQ_num^ X tfsJE rained (4 6) i»fe_(4 8) KioTliU 7V-A#-^ 
i£M V* 'j * > ht*o ^cH^'ry 7°S706£^fr"t£o 
[0 14 7] 

7.7- 7 7°S705-C(±, s_frame$rl-f >^ U ^ > h X ~r v 7°S706 £ & o 

[0 14 8] 

TsJ-V 7°S706-ei±^ JKlirtl07 U - H V ^ > H"C, 
-Ai^i t?/_h£v^£*Q5eU *3 tt*U**7- ? 7°S701K & if , -?:fc»t*Uft&3 

[0 14 9] 

A * #FI L TiJ) § ^tBI]"STI B % S o 
[0 15 0] 

N=15, REF_NUM=3. 0# i <Z)$fcP"7 V- A ^Itf ^ * lOTSM^V 
[0151] 

O^vlASrlftlBSt^^ki-Sfc^Jfebfe*^ HQ_num£ 0 1:^7 h U %WRfo7 

*7*r**7, tsmtLity v-A^c?r o t-r&o 

[0152] 

ttlH«Mff««ii3*#x. a i i 19 , G O p 4" K v - > ^ a. y V *? y ? v v a. * if © 

[0 15 3] 

h IFC(i) ^ Wit ^) ilt" § So fll&BT, |?fMt7V-Afcj;Vf 

7 iz-Aflt'tltl SS:^il*c07 V- A i:O^Pi^HAX_REFO^F^, fu Ki^lf® 
V-A#-^R_HQ_frame_num^#RB.7V-AO— U m<=MAX_REF-e& 
& 7 v-A#-^(R_H0_frame_num+m)O^^t\ SflfK#flS7 V- A ^M1~S 
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hIFC(i)/^#>5t#>feM'fi6£ < ^ J.o*%^c§v>m^*I-tBi-*7 V-A*, ^ 

[0 15 4] 
3 ] 

[0155] 

^HM-*fe*>. fcH«W»*1tll2^J:W^*«I«l**lll^tt^* s « : * 3 *o 
[0 15 7] 

WK«|«Mii2fc^*«lI«»iliii^tt^*JS«.T'C»M^So 

H«i»MH2t±, & 1 |WI#^liK«^«1121i:®SflJfP* * >*1122 

fc/£U MfUW^Sl^W^i^^eill^^^^MK^'W^^^K^ 7 9 

I^WAttliPf^^WA^o few LT. #WJ 3"CliBlf?f^7 
— A-C&So 

i^fe^^MHtijw^m^^^tt^mCT^ai^iwtt^^^^^ i 

[0161] . 

,021 £#M L T , ift® Jf ^ y V - A i^Q_numOM^O) SSlBStffc 7 V - A#^-HQ_f r 
ame num [HQ_num] (Dtfftt ffi ^P^t^c 
[ 0 1 6 2 ] 

*7^:/S801-ri±, Sft^if ^tt^^if g©7 V - A Of flt^ ^ f 
* *»5^*#05fe-r * o B fc? * f- ^ T**Ltf * r ? -/S802, * d tftUf* t~ y :/S804£ 

[0163] 

So B tf * f - * t? & *LWT* x ? 7°S803, Zr>X"%tf tLli* 7- ? 7°S804 «r ^tri" * o 

x£y7"S803-ei±, 5£ (4 9) C i o Tift ©if g © 7 V - A ^Hft: I, 
7 V-Afc L tTlBIS L. STO7V-Aic^ (5 0) PiotWftio 

HQ_frame_num [HQ_num] = i (4 9) 

HQ_num = HQ_num+l (50) 

®S#ijii*ii2iii, \>x±.<D^m^T \^tzmoummmi>x±.^fi\mmmty ? m 

[0 16 6] 
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[0 16 7] _^ 
[0 16 8] 

ft^MmmmmiM, mmmi tmm^yu-^^Amvmxmmmtm^t^ 
m 19 ^ xmmm t m^it^y * - $ H$r^sni2<z>!&fE 2- J^T-e^^-r & 0 

[0 16 9] 

7V-A^-tS*J^S-C^«llll{i> HK«0»«*ll2*C>ft»^tL*HK«I«H»#O 

^HiSlbf m 7 7 7, 5$ «9 "7 V - A i[R_HQ_numi3 «£ Tffe «3 ^ISit 7 V - A 

R_HQ_f rame_num*ffl v> X 7 V - A ft-^AM «9 ^ T * fr 0 o 
[0 1 7 0] 

gff^iTi Tp.Tbitf^^-^^'f "/SII^B«^*- R£G0Pft^t7^Hfc£*LT 
v^v>7i/-Ai:WUffi9a"r5, tlZfttt. Np£ «£ tfNb * G0PI*1 x * tm^it £ fix 
v> * v^Pis J: m \>9*f-* (Dim. Xi , Xp, Xp£ fcflHHfe Vtz&^?^-*r <D M® <DWm 

i^-A^*«i3ST«isiiiiws&^*ia2 3 zmmLxum-rzo 

[0 17 1] 

7°S90l^{i. HK«0**«il2^fe^il&*^*ttHK7 9^H(Lj£lg^*>*^7 
fr*mfe"?&o %M9.yy ^HQ_f 1 g# s * y x h ft if * x * 7°S902, * 7 -c * *uf * 7- ? 7° 

S908**fT"r*o 

[0 17 2] . 

*r y 7*S902f li, ^ <b #-*Ht1" & 7 ^ - A <7) li ^ ^ * ^ 7° £¥0 *e1" £ o 
^■C*W^f7 7°S903, Ptf*^^&*ur*:rs'7*S904, **Uy.fl.(B \£* ft)X$> 
tLifS905^^fi-^o 
[0 1 7 3] 

*x*7°S903-C(i, ^frh^it-tZ I if^f^Wt*^!*^ (5 1) 

Ti = R / (l+N P XXp/( KpX Xi)+NbXXb/( KbXXi)) +additional_Ti (5 1) 

additional_Ti = residu_bit3XXi/Xgop4 (5 2) 

residu_bit3 = (marg i n_r at i o X R X (Nb — R_HQ_num) X Xb) / (Kb X Xgop3) (5 3) 

Xgop3 = Xi+NpXXp/Kp+NbXXb/Kb (5 4) 

Xgop4 = Xi +Np X Xp/Kp+ (Nb - R_HQ_num) X Xb/Kb (55) 

®L?mMZ*)%> additional.TiOtfy > ^*iC07 V- A tw§9 ?>*t* WC, £ 

[0 17 4] 

7*S904T?t±. ^frhft^tir&?}£?^^Kft~r&$r^-MLZ3!; (5 6) &CioT 
Tp = R / (Np+Nb X Kp X Xb/ (Kb X Xp) ) +addi t i onal_Tp (56) 
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additional_Tp = residu_bit4XXp/(KpXXgop6) (5 7) 

res i du_b i t4 = (marg in_rat i o X R X (Nb - R_HQ_num) X Xb) / (Kb X Xgop5) (58) 

Xgop5 = NpXXp/Kp+NbXXb/Kb (5 9) 

Xgop6 = NpXXp/Kp+(Nb-R_HQ_num) XXb/Kb (6 0) 

$£&im additional.Tp^e? b»i»i©7 V-ACi^T bti&tztb, £ 

JP:*>2£#1-;£o 
[0175] 

? 7°S905T{2, 4"frb&-%r4k't&'B , e?-?-*r<0'7 V- A#-f-coding_frame_num^ 
lHlW i »*itll2*>t>«Jl&5^*J9i *) V- A#^RJHQ_frame_numj: RUHI"**** 

fl^-T & o |W|SJ-f tU£X x y yS906. * 3 "WW** x s> 7°S907^^T1-^ o 
[0 17 6] 

Xr7 78906-? ti, 5* (6 1) K J: o T^tf" ^ffltt S B fcf * x * 

Tb = R / (Nb+NpXKbxXp/(KpXXb))+additional_Tb (6 1) 

additional_Tb = residu_bit4XXb/(KbXXgop6) (6 2) 

[0 17 7] 

7 T y 7°S907-Ci±, 4-** S> fl^HM" * B fcT * f" ^ Sffi^Sfc:* (63) Cio TfHf 

Tb = (l-margin_ratio) XR / (Nb+NpXKbXXp/(KpXXb) ) (6 3) 

margin_rat ioOfrfc if £ O 7 V - A & #J *) itfffWt & a6, 

ft^ikZtltz I , P, B7 l/-A£#MLTffr£^lJ^H^&&^<b> 
[0 17 8] 

XTV/S&08"C\*. 4"frh&-%r1l-t&7 ]y-A(D^7^^^^( -f&mfct&o It7f 
vX~$>ti\$XT v 7S909, Ptf*^^**Uf*T7:/S91(k Wm(Bf7f^)t* 
*LldrS811*^i"S 0 
[0 17 9] 

7°S909-Ct±, ^frhW^k-f&I^f^sr^tt-f&WJIrA*^ (6 4) t±ot 
ffJtU 7V-Affl#J!)iT^TtSo 

Ti = R / (l+NpXXp/( KpX Xi)+NbXXb/( KbXXi)) (6 4) 

7,7- v 7°S9io^(±, ^bW^t-r^?^7^^^iir^w^-A^^: (6 5) iaot 

Tp = R / (Np+NbXKpXXb/(KbXXp)) (6 5) 
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